488                          THEORY OF OPTICS
39.7. io10 ergs.     Now equation (8) gives the emission of1 standard unit, hence the efficiency of the lamp is
Q.4-I.Q-IOG                               9             ,
g = —-~^-—~--------   = 0.4- io-2 = 04^.
6       i.i6-io-2-39.7-io10
Thus the efficiency is very small; only 0.4$ of the enei contained in the oil is used for illumination.
The electric light is much more efficient.    With the light i candle-power can be obtained with an expenditure \ watt, i.e. S.IOG erg/sec.     Hence for the arc light
^=i^i£j! = 0.38 = 38^.
<s        5-IO6
For the incandescent lamp' g has about the value 5.5$.
These figures show that it is more economical to use heat of combustion of oil to drive a motor which runs a dyna which in turn feeds an arc light, than to use the oil dire< for lighting purposes. A Diesel motor transforms about ; of the energy of the oil into mechanical energy, and 90^ this can be transformed into electrical energy by the dyna which feeds the arc light; hence the efficiency of the elec light, upon the basis of the energy of the oil used, may be creased to
g= 0.38-0.7.0.9 = 24^.
In this calculation no account has been taken of the that the  carbons in the  lamp are  also consumed.     For incandescent lamp of the ordinary construction, which requ about 3J- watts per candle-power, g would be equal to 3 calculated upon the basis of the fuel consumption of the mo For a Nernst incandescent lamp which requires  I   watt candle-power,* £• would be as high as 12%.
6J The Pressure of Radiation.—Consider the case o plane wave from a constant source of light falling perpendor the same time.
